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* NOTICES * 



Japan Patent Office is not responsible for any 



damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s h ows t h e word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[Industrial Application] This invention relates to the configuration of another object sensor which prevented destruct 
of the semiconductor device especially by static electricity about the portable electronic device which connects the 
main part of electronic equipment with another object sensor with a connector terminal. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] By the finger tip or the earlobe, incidence of the light emitted from a light emitting dio 
is carried out into a body tissue, and the pulsometer which measures a pulse using the photoelectrical type pulse wav 
detection sensor which receives the scattered light by the photo transistor, the thermometer which measures 
temperature using the temperature characteristic of a semiconductor are known well, since portability and mobility a 
raised and when equipping with the sensor of a different class when not measuring a pulse, temperature, etc. in such 
portable electronic device etc. improves versatility, it is common to form the sensor section into another object, and t 
boil desorption with the main part of electronic equipment as it is possible, and to carry out it through a connector 
terminal. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

EFFECT OF THE INVENTION 

[Effect of the Invention] As stated above, according to this invention, it has the following effects. 
[0044] While being able to enable prevention of the static electricity destruction of another object sensor in the porta 
electronic device which has another object sensor first according to invention of claim 1 and two publications, it 
becomes possible to lose the effect of the measurement actuation on [ at the time of a sensor activity (at the time of t 
usual measurement) ]. 

[0045] The destructive prevention by static electricity and the usual measurement actuation can be reconciled withou 
needing special actuation, since a capacitor is automatically connected and opened by performing only actuation whi 
detaches and attaches another object sensor from a main part according to invention of claim 3 and four publications 
[0046] According to invention according to claim 5, prevention of destruction by static electricity can be made into a 
much more positive thing. 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] However, when the above-mentioned another object sensor is removed 
from the main part of electronic equipment, the electronic device inside a sensor circuit is in an unreserved condition 
through a connector terminal. For this reason, when it was electrified by a certain cause and that discharge broke out 
was what the static electricity destruction of semiconductor devices, such as an internal element especially a photo 
transistor, and light emitting diode, tends to set. Therefore, in the conventional portable electronic device, it was not 
easy to realize another object sensor with it. [ it is reliable and long lasting ] 

[0004] Then, the place which this invention solves the above-mentioned technical problem, and is made into the obje 
does not ask wearing of another object sensor and un-equipping, but prevents destruction of the measurement functio 
(semiconductor device) by static electricity in the bottom of any environment, and is to offer reliable another object 
sensor and a reliable portable electronic device. 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

MEANS 

[Means for Solving the Problem] It is characterized by for a portable electronic device of this invention to have anoth 
object sensor connected with a main part of electronic equipment by connector terminal, in order to attain the above- 
mentioned object, and to arrange a capacitor at juxtaposition in a circuit which contains a semiconductor device of 
another object sensor in another object sensor side connector area while another object sensor is equipped with a 
semiconductor device which has a light sensing portion at least, and to have a switching means which makes 
disconnection of a capacitor, and connection further. 

[0006] In addition, as for a switching means, opening is desirable when a capacitor is connected to a circuit by the si 
of another object sensor when [ another object sensor / a main part of electronic equipment ] un-equipping, and a ma 
part of electronic equipment is equipped with another object sensor. Furthermore, as for this switching means, it is 
more desirable by sliding a connector terminal by the side of another object sensor to open and connect with to open 
capacitor and to connect or a magnetic reed switch. 

[0007] Moreover, it is desirable to connect diode to juxtaposition at a semiconductor device of another object sensor 
[Translation done.] 



g eg b eb eg e e 



Page 1 o 



* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



OPERATION 



[Function] Now, static electricity which affects measurement is a big problem in electronic equipment which equips 
living body with or which is carried. That is, saying that portability is high is exposed to the basis of various static 
electricity environment, and it is because it is greatly influenced also by static electricity generated by motion of a 
living body when equipping a living body especially. Especially in the case of electronic equipment with which an a 
and a hand are equipped, the effect of static electricity by the member in contact with static electricity and the hand b 
friction between clothes etc. is remarkable, and the static electricity-proof nature is a very important property for sue 
electronic equipment. By choosing the capacitor installed in the connector area of another object sensor, and its 
connection and disconnection, this invention raises the static electricity-proof nature greatly, and its effect by 
generating of static electricity is useful especially in large environment. 

[0009] In invention of claim 1 and two publications, where another object sensor is removed from a main part, a 
capacitor is inserted in juxtaposition by the switch function prepared in the connector area in the circuit containing th 
semiconductor device by the side of another object sensor. Since the capacity of the whole another object sensor circ 
is increasing by the capacitor by this even if discharge of static electricity takes place, momentary excessive charge 
transfer is prevented and the static electricity destruction is prevented. Since especially the photo transistor and light 
emitting diode that are a carrier light emitting device in photoelectrical-type another object sensor are weak to static 
electricity, its above-mentioned configuration is dramatically effective. 

[0010] Moreover, when a main part is equipped with another object sensor at the time of measurement of a pulse or 
temperature, a capacitor is separated by the above-mentioned switch function from a circuit. This does not have adve 
effects, such as lowering of the detectability of a pulse signal, and lowering of actuation power, at the time of pulse 
measurement. 

[001 1] in invention according to claim 3, the sliding actuation in the case of attachment and detachment of a connect 
turns into switching ~ moreover, in invention according to claim 4, when the magnetism change in the case of 
attachment and detachment of a connector becomes switching, a capacitor is automatically connected and opened by 
performing only actuation which detaches and attaches another object sensor from a main part. 
[0012] In invention according to claim 5, the static electricity -proof nature is further raised by connecting diode to a 
semiconductor device in addition to a capacitor. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the configuration of another object sensor which prevented destruct 
of the semiconductor device especially by static electricity about the portable electronic device which connects the 
main part of electronic equipment with another object sensor with a connector terminal. 
[0002] 

[Description of the Prior Art] By the finger tip or the earlobe, incidence of the light emitted from a light emitting dio 
is carried out into a body tissue, and the pulsometer which measures a pulse using the photoelectrical type pulse wav 
detection sensor which receives the scattered light by the photo transistor, the thermometer which measures 
temperature using the temperature characteristic of a semiconductor are known well, since portability and mobility a 
raised and when equipping with the sensor of a different class when not measuring a pulse, temperature, etc. in such 
portable electronic device etc. improves versatility, it is common to form the sensor section into another object, and t 
boil desorption with the main part of electronic equipment as it is possible, and to carry out it through a connector 
terminal. 
[0003] 

[Problem(s) to be Solved by the Invention] However, when the above-mentioned another object sensor is removed 
from the main part of electronic equipment, the electronic device inside a sensor circuit is in an unreserved condition 
through a connector terminal. For this reason, when it was electrified by a certain cause and that discharge broke out 
was what the static electricity destruction of semiconductor devices, such as an internal element especially a photo 
transistor, and light emitting diode, tends to set. Therefore, in the conventional portable electronic device, it was not 
easy to realize another object sensor with it. [ it is reliable and long lasting ] 

[0004] Then, the place which this invention solves the above-mentioned technical problem, and is made into the obje 
does not ask wearing of another object sensor and un-equipping, but prevents destruction of the measurement functio 
(semiconductor device) by static electricity in the bottom of any environment, and is to offer reliable another object 
sensor and a reliable portable electronic device. 
[0005] 

[Means for Solving the Problem] It is characterized by for a portable electronic device of this invention to have anoth 
object sensor connected with a main part of electronic equipment by connector terminal, in order to attain the above- 
mentioned object, and to arrange a capacitor at juxtaposition in a circuit which contains a semiconductor device of 
another object sensor in another object sensor side connector area while another object sensor is equipped with a 
semiconductor device -which has a light sensing portion at least, and to have a switching means which makes 
disconnection of a capacitor, and connection further. 

[0006] In addition, as for a switching means, opening is desirable when a capacitor is connected to a circuit by the si 
of another object sensor when [ another object sensor / a main part of electronic equipment ] un-equipping, and a ma 
part of electronic equipment is equipped with another object sensor. Furthermore, as for this switching means, it is 
more desirable by sliding a connector terminal by the side of another object sensor to open and connect with to open 
capacitor and to connect or a magnetic reed switch. 

[0007] Moreover, it is desirable to connect diode to juxtaposition at a semiconductor device of another object sensor 
[0008] 

[Function] Now, static electricity which affects measurement is a big problem in electronic equipment which equips 
living body with or which is carried. That is, saying that portability is high is exposed to the basis of various static 
electricity environment, and it is because it is greatly influenced also by static electricity generated by motion of a 
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living body when equipping a living body especially. Especially in the case of electronic equipment with which an a 
and a hand are equipped, the effect of static electricity by the member in contact with static electricity and the hand b 
friction between clothes etc. is remarkable, and the static electricity-proof nature is a very important property for sue 
electronic equipment. By choosing the capacitor installed in the connector area of another object sensor, and its 
connection and disconnection, this invention raises the static electricity-proof nature greatly, and its effect by 
generating of static electricity is useful especially in large environment. 

[0009] In invention of claim 1 and two publications, where another object sensor is removed from a main part, a 
capacitor is inserted in juxtaposition by the switch function prepared in the connector area in the circuit containing th 
semiconductor device by the side of another object sensor. Since the capacity of the whole another object sensor circ 
is increasing by the capacitor by this even if discharge of static electricity takes place, momentary excessive charge 
transfer is prevented and the static electricity destruction is prevented. Since especially the photo transistor and light 
emitting diode that are a carrier light emitting device in photoelectrical-type another object sensor are weak to static 
electricity, its above-mentioned configuration is dramatically effective. 

[0010] Moreover, when a main part is equipped with another object sensor at the time of measurement of a pulse or 
temperature, a capacitor is separated by the above-mentioned switch function from a circuit. This does not have adve 
effects, such as lowering of the detectability of a pulse signal, and lowering of actuation power, at the time of pulse 
measurement. 

[001 1] in invention according to claim 3, the sliding actuation in the case of attachment and detachment of a connect 

turns into switching - moreover, in invention according to claim 4, when the magnetism change in the case of 

attachment and detachment of a connector becomes switching, a capacitor is automatically connected and opened by 

performing only actuation which detaches and attaches another object sensor from a main part. 

[0012] In invention according to claim 5, the static electricity -proof nature is further raised by connecting diode to a 

semiconductor device in addition to a capacitor. 

[0013] 

[Example] Hereafter, one example of this invention is explained using drawing 1 and drawing 2 . In this example, th 
portable electronic device and its sensor section for detecting a pulse wave are assumed. 
[0014] Drawing 1 is the circuit diagram of another object sensor section of the portable electronic device of this 
invention, and a main part connector area. Another object sensor 1 is connected with the digital disposal circuit of a 
main part 3 through the connector terminal 2. Another object sensor 1 is a pulse sensor of a photoelectrical detection 
method, carries out incidence of the light emitted from light emitting diode 4 into body tissues, such as a finger tip, a 
receives the scattered light by the photo transistor 5. 

[0015] It connects with the current-limiting resistance 6 and a serial, and bias of the light emitting diode 4 is carried 
by the power supply. By separating several mm, being arranged and picking up living bodies, such as a finger tip, 
lightly, the beams of light emitted from a light emitting diode 4 are scattered about by the capillary of an in-house etc 
and incidence of a light emitting diode 4 and the photo transistor 5 is carried out to a photo transistor 5. Thereby, 
change of the incident light accompanying expansion of the capillary by the blood sent from the heart and contractio 
turns into change of the photocurrent which flows to a photo transistor 5, and is detected. 

[0016] This photocurrent change is changed into change of voltage by load resistance 7, and is transmitted to the dig 
disposal circuit 8 by the side of a main part 3. A digital disposal circuit 8 consists of the low frequency filter and 
amplifier which discriminate from a pulse wave signal, and a wave formation circuit, and outputs a pulse pulse signa 
This signal is displayed by the display means, after a period or frequency was measured and being changed into a pu 
rate by the counting circuit which is not illustrated. 

[0017] Moreover, it has the memory of a clock function and a pulse measurement result on the main part 3, and can b 
used for it as a pocket device also in the condition of not equipping with another object sensor 1. 
[0018] However, when discharge of static electricity generated by attachment and detachment of clothing etc. takes 
place in the condition of having been electrified in the condition (pulse condition of not measuring) of having separa 
another object sensor 1 from the main part 3 when connecting this another object sensor 1 to a main part 3 or, since i 
weak to static electricity, a possibility that the static electricity destruction of a photo transistor or a light emitting dio 
will take place is high [ the photo transistor and light emitting diode which are especially a carrier light emitting 
device ]. 

[0019] Then, it is the method described below in this invention, and destruction of another object sensor circuit elem 
by static electricity is prevented. As shown in drawing 1 , a capacitor 9 is inserted in juxtaposition for every (namely 
the circuit containing a light emitting diode 4 and the circuit containing a photo transistor 5) circuit of another object 
sensor 1. Furthermore, this capacitor 9 is connected to a circuit through a switch 10. 
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[0020] At the time of another object sensor un-equipping, the switch 10 is closed and the capacitor 9 is connected to 
juxtaposition the whole circuit of another object sensor 1 (when not measuring a pulse). In this condition, since the 
capacity of the whole another object sensor circuit by the capacitor 9 is increasing even if static electricity discharges 
momentary excessive charge transfer is prevented and the static electricity destruction is prevented. On structure, 
compared with other circuit elements, since it is weak to static electricity, as for especially the photo transistor and li 
emitting diode that are a carrier light emitting device, the cure against static electricity is important for it. 
[0021] It connects with a main part side connector terminal, and like the time of un-equipping, where a capacitor 9 is 
connected to juxtaposition in a circuit, static electricity discharges to a main part side, at the time of pulse 
measurement, it is in the condition which closed the switch 10 first (when another object sensor 1 is connected to a 
main part 3), and another object sensor side connector terminal prevents destruction by static electricity. Furthermore 
where a connector terminal is connected, a switch 10 is opened and a capacitor 9 is separated. Thereby, without havi 
adverse effects, such as lowering of the detectability of a pulse signal, and lowering of actuation power, another obje 
sensor 1 detects the blood-flow change in a body tissue, and the measurement of a pulse of it is attained. 
[0022] The structure of the connector by the side of another object sensor used for the example of this invention whi 
realizes the prevention method of the static electricity destruction of said exception object sensor 1 is shown in draw 
2 . 

[0023] The terminals 11, 12, and 13 of a connector are supported in the case 17 through the conductive flow springs 

15, and 16. A case 17 consists of a top cover and a main part, is formed with insulating materials, such as plastics, an 
insulates the circuit block 18 and the hollow ring-like flow boards 19 and 20. It connects with the pattern of the circu 
block 18, and the flow springs 14, 15, and 16 have connected another object sensor circuit and terminals 11, 12, and 
21 is a magnet and is connected with a main part by the magnetic board of the main part side connector terminal whi 
is not illustrated. 

[0024] The flow spring 14 is connected with the flow board 19 through the lead terminal 24 through the pattern and 
capacitor 22 on the circuit block 18. Similarly, the flow spring 15 is also connected with the flow board 20 through t 
lead terminal 25 through the capacitor 23. 

[0025] The connector terminal of the above-mentioned structure is usually pushed up with the flow springs 14, 15, a 

16, and terminals 12 and 13 are connected with the flow boards 19 and 20, respectively. 

[0026] Therefore, the terminal 1 1 and the terminal 12 are electrically connected through the flow spring 14, the circu 
block 18, the capacitor 22, the lead terminal 24, and the flow board 19 at this time. Similarly, after the terminal 12 ha 
also connected the capacitor 23, it connects with the terminal 13. This corresponds to the condition that the switch 10 
closed in drawing 1 . 

[0027] Therefore, since the capacitor is connected to juxtaposition in the circuit even if discharge of static electricity 
charged in another object sensor in this condition takes place, the static electricity destruction is prevented to the 
appearance mentioned above. 

[0028] Moreover, when performing pulse measurement, in case a main part is connected with another object sensor, 
is in the condition (condition that are in the condition which the switch 10 closed and the capacitor was connected to 
juxtaposition) that terminals 11,12, and 13 were pushed up with the flow springs 14, 15, and 16 as mentioned above 
and first, terminals 11, 12, and 13 connect with a main part side connector terminal, and discharge of static electricity 
takes place. Therefore, the static electricity destruction of another object sensor is prevented like the above. 
[0029] Next, another object sensor side connector terminal is connected with a magnet 21 by the magnetic board by 
side of the main part which is not illustrated. At this time, terminals 11, 12, and 13 are pushed in with a main part sid 
connector terminal, and the flow springs 14, 15, and 16 are compressed. Thereby, the flow boards 19 and 20 and 
terminals 12 and 13 separate, and capacitors 22 and 23 are separated from a circuit. In drawing 1 , this corresponds to 
the condition that the switch 10 was opened, and will be in the condition in which pulse measurement is possible. 
[0030] Next, when pulse measurement is ended and another object sensor is removed, according to an operation of th 
flow springs 14, 15, and 16, it will be returned to the usual location, the flow boards 19 and 20 will be contacted aga 
the switch 10 of drawing 1 will be in the condition of ON, i.e., the condition of having connected capacitors 22 and 2 
and terminals 11, 12, and 13 come to have a static electricity destructive prevention function. 
[003 1] Next, other examples of this invention are explained using drawing 3 . Drawing 3 is drawing of longitudinal 
section of another object sensor connector area of the portable electronic device of the example mentioned above. 
[0032] Also including an above-mentioned example and an above-mentioned circuit, although fundamental structure 
the same, it has a magnetic reed switch 27 inside a connector. One side of a magnetic reed switch 27 has connected 
with the flow spring 14 through lead wire 29 and the pattern of the circuit block 18. Moreover, it connected with the 
capacitor 22 through lead wire 29 and the pattern of the circuit block 18, and another side is fiirther connected to the 
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flow spring 15 through the pattern of the circuit block 18. Therefore, the terminal 1 1 and the terminal 12 are connect 
through a magnetic reed switch 27 and a capacitor 22. Similarly, the terminal 12 and the terminal 13 are also connec 
through the magnetic reed switch 28 and the capacitor 23. 

[0033] Where another object sensor is removed, magnetic reed switches 27 and 28 will be closed by the leakage flux 
a magnet 21, and capacitors 22 and 23 will be electrically connected to a circuit. This is in the condition of 
corresponding to the condition that the switch of drawing 1 closed, and preventing the static electricity destruction. 
[0034] Moreover, another object sensor is fixed by the magnetic board by the side of the main part which does not 
illustrate at the time of another object sensor wearing, and the magnetism of a magnet 21 . In this case, the leakage flu 
of a magnet 21 is lost, a magnetic reed switch is separated from a circuit and an aperture and the capacitor capacitors 
and 23 will be in the condition in which pulse measurement is possible. 
[0035] Next, the application of the example of this invention is explained using drawing 4 . 
[0036] Drawing 4 is the circuit diagram of another object sensor section of the portable electronic device of the 
example mentioned above, and a main part connector area. Although the basic circuit is the same as the circuit of the 
example mentioned above, juxtaposition and polarity are made into reverse and diode 26 is connected to light emittin 
diode 4. Moreover, diode 26 is connected to juxtaposition like drawing 4 also about the photo transistor which is a 
photo detector similarly. Other circuits and the structure of a connector area are the same as the example mentioned 
above. 

[0037] Like the example which mentioned above at the time of another object sensor un-equipping, the switch 10 is 
closed and the capacitor 9 is connected to every circuit and juxtaposition. 

[0038] When discharge of static electricity takes place by attachment and detachment of clothing etc. in this conditio 
static electricity is stored in a capacitor 9 temporarily. Next, static electricity stored in this capacitor 9 discharges 
through the element of another object sensor. Since the capacity of the whole another object sensor circuit is increasi 
by the capacitor 9 at this time, momentary excessive charge transfer is prevented and the static electricity destruction 
prevented. Furthermore, it can prevent that an excessive reverse current flows especially to static electricity to the lig 
emitting diode and photo transistor of a weak carrier light emitting device by the rectification of the diode 26 connec 
to the above-mentioned carrier light emitting device at juxtaposition. Prevention of this excessive reverse current 
enables it to make static electricity destructive prevention of a sensor element into a positive thing. 
[0039] A switch 10 is opened like an example 1 at the time of pulse measurement, and it separates a capacitor 9. 
Thereby, without having adverse effects, such as lowering of the detectability of a pulse signal, and lowering of 
actuation power, another object sensor 1 detects the blood-flow change in a body tissue, and the measurement of a 
pulse of it is attained. 

[0040] In addition, in this example, although light emitting diode was used for another object sensor, even if it does n 
use this light emitting diode, detection of a pulse wave is possible. That is, you may make it detect this scattered ligh 
by the photo transistor using outdoor daylight, such as sunlight and an electric lamp. In this case, since the element w 
the need of protecting from static electricity comes to require only the photo transistor that is a photo detector, the 
configuration of another object sensor becomes simple. 

[0041] Moreover, in this example, although only the light emitting diode and the photo transistor are indicated in 
another object sensor, various circuits besides these can be added. The display circuit which displays the condition o 
the power circuit which supplies a power supply, and a sensor etc. on the hygrometry circuit using a thermometry 
circuit, a dew condensation sensor, etc. using the thermistor etc. as the example, the pressure-sensor circuit which 
measures the pressure of a sensor and a living body, a sensor, etc. is raised. 

[0042] Furthermore, in this example, although the pocket mold electronic equipment which detects a pulse wave was 
described, it is not necessarily restricted to this. For example, if the thermometer using the temperature-sensitive 
property of a semiconductor etc. is electronic equipment using the semiconductor weak to static electricity as an 
another object sensor, it can apply this invention. 
[0043] 

[Effect of the Invention] As stated above, according to this invention, it has the following effects. 
[0044] While being able to enable prevention of the static electricity destruction of another object sensor in the porta 
electronic device which has another object sensor first according to invention of claim 1 and two publications, it 
becomes possible to lose the effect of the measurement actuation on [ at the time of a sensor activity (at the time of t 
usual measurement) ]. 

[0045] The destructive prevention by static electricity and the usual measurement actuation can be reconciled withou 
needing special actuation, since a capacitor is automatically connected and opened by performing only actuation whi 
detaches and attaches another object sensor from a main part according to invention of claim 3 and four publications 
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[0046] According to invention according to claim 5, prevention of destruction by static electricity can be made into a 
much more positive thing. 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] It is the portable electronic device which arranges a capacitor at juxtaposition in a circuit which contains s 
semiconductor device of said exception object sensor in said exception object sensor side connector area, and is 
characterized by to have a switching means which makes disconnection of said capacitor, and connection further wh 
having a semiconductor device in which said exception object sensor has a light sensing portion at least in a portable 
electronic device which has another object sensor connected with a main part of electronic equipment by connector 
terminal. 

[Claim 2] Said switching means is a portable electronic device according to claim 1 characterized by opening when 
said capacitor is connected to a circuit by the side of said exception object sensor when [ said exception object senso 
said main part of electronic equipment ] un-equipping ? and said main part of electronic equipment is equipped with s 
exception object sensor. 

[Claim 3] Said switching means is a portable electronic device according to claim 2 characterized by opening said 

capacitor and connecting by sliding a connector terminal by the side of said exception object sensor. 

[Claim 4] Said switching means is a portable electronic device according to claim 2 characterized by opening said 

capacitor and connecting with a magnetic reed switch by the side of said exception object sensor. 

[Claim 5] A portable electronic device according to claim 1 characterized by connecting diode to juxtaposition at a 

semiconductor device of said exception object sensor. 

[Translation done.] 
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EXAMPLE 



[Example] Hereafter, one example of this invention is explained using drawing 1 and drawing 2 . In this example, th 
portable electronic device and its sensor section for detecting a pulse wave are assumed. 
[0014] Drawing 1 is the circuit diagram of another object sensor section of the portable electronic device of this 
invention, and a main part connector area. Another object sensor 1 is connected with the digital disposal circuit of a 
main part 3 through the connector terminal 2. Another object sensor 1 is a pulse sensor of a photoelectrical detection 
method, carries out incidence of the light emitted from light emitting diode 4 into body tissues, such as a finger tip, a 
receives the scattered light by the photo transistor 5. 

[0015] It connects with the current-limiting resistance 6 and a serial, and bias of the light emitting diode 4 is carried 
by the power supply. By separating several mm, being arranged and picking up living bodies, such as a finger tip, 
lightly, the beams of light emitted from a light emitting diode 4 are scattered about by the capillary of an in-house etc 
and incidence of a light emitting diode 4 and the photo transistor 5 is carried out to a photo transistor 5. Thereby, 
change of the incident light accompanying expansion of the capillary by the blood sent from the heart and contractio 
turns into change of the photocurrent which flows to a photo transistor 5, and is detected. 

[0016] This photocurrent change is changed into change of voltage by load resistance 7, and is transmitted to the dig 
disposal circuit 8 by the side of a main part 3. A digital disposal circuit 8 consists of the low frequency filter and 
amplifier which discriminate from a pulse wave signal, and a wave formation circuit, and outputs a pulse pulse signa 
This signal is displayed by the display means, after a period or frequency was measured and being changed into a pu 
rate by the counting circuit which is not illustrated. 

[0017] Moreover, it has the memory of a clock function and a pulse measurement result on the main part 3, and can b 
used for it as a pocket device also in the condition of not equipping with another object sensor 1 . 
[0018] However, when discharge of static electricity generated by attachment and detachment of clothing etc. takes 
place in the condition of having been electrified in the condition (pulse condition of not measuring) of having separa 
another object sensor 1 from the main part 3 when connecting this another object sensor 1 to a main part 3 or, since i 
weak to static electricity, a possibility that the static electricity destruction of a photo transistor or a light emitting dio 
will take place is high [ the photo transistor and light emitting diode which are especially a carrier light emitting 
device ]. 

[0019] Then, it is the method described below in this invention, and destruction of another object sensor circuit elem 
by static electricity is prevented. As shown in drawing 1 , a capacitor 9 is inserted in juxtaposition for every (namely 
the circuit containing a light emitting diode 4 and the circuit containing a photo transistor 5) circuit of another object 
sensor 1. Furthermore, this capacitor 9 is connected to a circuit through a switch 10. 

[0020] At the time of another object sensor un-equipping, the switch 10 is closed and the capacitor 9 is connected to 
juxtaposition the whole circuit of another object sensor 1 (when not measuring a pulse). In this condition, since the 
capacity of the whole another object sensor circuit by the capacitor 9 is increasing even if static electricity discharges 
momentary excessive charge transfer is prevented and the static electricity destruction is prevented. On structure, 
compared with other circuit elements, since it is weak to static electricity, as for especially the photo transistor and li 
emitting diode that are a carrier light emitting device, the cure against static electricity is important for it. 
[0021] It connects with a main part side connector terminal, and like the time of un-equipping, where a capacitor 9 is 
connected to juxtaposition in a circuit, static electricity discharges to a main part side, at the time of pulse 
measurement, it is in the condition which closed the switch 10 first (when another object sensor 1 is connected to a 
main part 3), and another object sensor side connector terminal prevents destruction by static electricity. Furthermore 
where a connector terminal is connected, a switch 10 is opened and a capacitor 9 is separated. Thereby, without havi 
adverse effects, such as lowering of the detectability of a pulse signal, and lowering of actuation power, another obje 
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sensor 1 detects the blood-flow change in a body tissue, and the measurement of a pulse of it is attained. 

[0022] The structure of the connector by the side of another object sensor used for the example of this invention whi 

realizes the prevention method of the static electricity destruction of said exception object sensor 1 is shown in draw 

2. 

[0023] The terminals 11, 12, and 13 of a connector are supported in the case 17 through the conductive flow springs 

15, and 16. A case 17 consists of a top cover and a main part, is formed with insulating materials, such as plastics, an 
insulates the circuit block 18 and the hollow ring-like flow boards 19 and 20. It connects with the pattern of the circu 
block 18, and the flow springs 14, 15, and 16 have connected another object sensor circuit and terminals 11, 12, and 
21 is a magnet and is connected with a main part by the magnetic board of the main part side connector terminal whi 
is not illustrated. 

[0024] The flow spring 14 is connected with the flow board 19 through the lead terminal 24 through the pattern and 
capacitor 22 on the circuit block 18. Similarly, the flow spring 15 is also connected with the flow board 20 through t 
lead terminal 25 through the capacitor 23. 

[0025] The connector terminal of the above-mentioned structure is usually pushed up with the flow springs 14, 15, a 

16, and terminals 12 and 13 are connected with the flow boards 19 and 20, respectively. 
[0026] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The circuit diagram of another object sensor of the portable electronic device of this invention, and the 
main part connector area of electronic equipment. 

[Drawing 2] Drawing of longitudinal section of another object sensor connector area of this invention. 

[Drawing 3] Drawing of longitudinal section showing another example of another object sensor connector area of th 

invention. 

[Drawing 4] The circuit diagram showing the application of another object sensor of this invention, and a main part 
connector area. 
[Description of Notations] 

1. Another Object Sensor 

2. Connector Terminal 

3. Main Part 

4. Light Emitting Diode 

5. Photo Transistor 

6. Current-Limiting Resistance 

7. Load Resistance 

8. Digital Disposal Circuit 
9.22.23. Capacitor 

10. Switch 
11.12.13. Terminal 
14.15.16. Flow Spring 

17. Case 

18. Circuit Block 
19.20. Flow Board 
21. Magnet 

24.25. Lead terminal 

26. Diode 27.28. Magnetic Reed Switch 

29.30. Lead wire 



[Translation done.] 



g eg b 



eb eg e e 



Page 1 o 

* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DRAWINGS 
[Drawing 1] 




[Drawing 3] 
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[Publication No.] JP,8-243084,A 
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[Year copy format] Open patent official report 8-243 1 
[Filing Number] Japanese Patent Application No. 7-50172 
[The 7th edition of International Patent Classification] 
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[FI] 

A61B 5/02 310 F 
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[Procedure amendment] 

[Filing Date] August 20, Heisei 13 (2001. 8.20) 

[Procedure amendment 1] 

[Document to be Amended] Description 

[Item(s) to be Amended] 0032 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0032] Also including an above-mentioned example and an above-mentioned circuit, although fundamental structure 
the same, it has a magnetic reed switch 27 inside a connector. The terminal of one side of a magnetic reed switch 27 
connected with the flow spring 14 through lead wire 29 and the pattern 3 of the circuit block 18. Moreover, although 
the graphic display was not carried out, it connected with lead wire, and it connected with the capacitor 22 through th 
pattern of the circuit block 18, and another terminal is further connected to the flow spring 15 through the pattern of 
circuit block 18. Therefore, the terminal 1 1 and the terminal 12 are connected through a magnetic reed switch 27 and 
capacitor 22. Similarly, the terminal 12 and the terminal 13 are also connected through the magnetic reed switch 28 a 
the capacitor 23. 
[Procedure amendment 2] 
[Document to be Amended] Description 
[Item(s) to be Amended] 0033 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0033] Where another object sensor is removed, magnetic reed switches 27 and 28 will be electrically closed by the 
switch by the leakage flux of a magnet 21, respectively, and capacitors 22 and 23 will be electrically connected to a 
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circuit. This is in the condition of corresponding to the condition that the switch of drawing 1 closed, and preventing 
the static electricity destruction. 



[Translation done.] 
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